We report the clinical details, imaging findings and management of a 45-year-old man who presented with recurrent transient ischemic attacks due to carotid free floating thrombus. Free floating thrombus of the carotid artery is a very rare condition with a high risk of distal embolic shower. The optimal treatment options are debatable and include medical management, surgical thrombectomy and endovascular thrombectomy. We describe the use of a stentriever with filter protection in the management of carotid free floating thrombus as a novel treatment option.
SUMMARY
We report the clinical details, imaging findings and management of a 45-year-old man who presented with recurrent transient ischemic attacks due to carotid free floating thrombus. Free floating thrombus of the carotid artery is a very rare condition with a high risk of distal embolic shower. The optimal treatment options are debatable and include medical management, surgical thrombectomy and endovascular thrombectomy. We describe the use of a stentriever with filter protection in the management of carotid free floating thrombus as a novel treatment option.
BACKGROUND
Free floating thrombus (FFT) of the carotid artery is an extremely rare condition that frequently manifests as recurrent transient ischemic attacks due to distal embolization (microemboli) of the thrombus. Prompt detailed evaluation is warranted to assess the urgency and need for further investigations. The etiology is diverse, including atheromatous plaque complications and hypercoagulable states. The natural history and treatment options are debatable and include medical management, surgical thrombectomy and endovascular thrombectomy. This report illustrates the use of endovascular thrombectomy using a stentriever with filter in the management of FFT of the carotid artery as a novel treatment option.
CASE PRESENTATION
A 45-year-old man presented to the emergency department of the hospital with the chief symptom of right-sided weakness and aphasia for 3 hours. There was associated history of similar transient episodes in the past 3 days. There was a history of cigarette smoking for the last 20 years, nearly 5-10 cigarettes per day. There was no past history of hypertension/diabetes or any significant family history. The patient underwent a comprehensive neurological evaluation and had a National Institute of Health Stroke Scale (NIHSS) score of 10 at admission with right upper motor neuron palsy, right hemiparesis and diminished reflexes on the right side. The power on the right side was 1/5 in both the upper and lower limbs. There were no sensory/cognitive deficits.
INVESTIGATIONS
The initial laboratory investigations including prothrombin time and partial thromboplastin time were unremarkable. MRI brain was performed which showed multiple foci of abnormal signal intensity which were hyperintense on fluidattenuated inversion recovery (FLAIR) and showed restriction of diffusion with corresponding low ADC values in the left high frontoparietal cortical/ subcortical region, suggesting embolic shower in the territory of the left middle cerebral artery ( figure 1 A, B) . There was no evidence of blooming on gradient sequence. MR angiography of the intracranial vessels was normal ( figure 1C ). The patient was treated with intravenous thrombolysis using recombinant tissue plasminogen activator which resulted in significant improvement in the right side weakness. The patient was further evaluated with CT angiography of the neck and intracranial vessels, two-dimensional (2D) echocardiography and ultrasound carotid Doppler to look for the cause of the stroke. CT angiography ( figure 2A, B) and ultrasound Doppler ( figure 3A, B) confirmed the presence of a 23×4×3 mm non-flow limiting FFT in the left mid common carotid artery as a cause of the embolic shower. There was no evidence of dissection on CT angiography. The transthoracic 2D echocardiography was unremarkable with no cardiac thrombus or arrhythmia.
TREATMENT
The patient was started on anticoagulation and antiplatelet therapy in view of the stable neurological condition, absence of flow limiting thrombus in the common carotid artery and absence of large intracranial vessel occlusion; however, the patient had two more transient ischemic attacks of the same vascular territory during the next 36 hours in spite of optimal medical therapy. Doppler ultrasound showed no regression of the size of the thrombus. A decision for endovascular thrombectomy using a stentriever with an antiembolic device was therefore taken with the patient's consent after counseling him.
Bilateral femoral accesses were used. A 7 Fr femoral sheath was inserted in the right femoral artery and a 6 Fr femoral sheath was inserted in the left femoral artery. A 5 Fr Judkin's right guiding catheter (Cordis, Milpitas, California, USA) was placed in the left common carotid artery and using rapid exchange over 0.014 balance middleweight wire (Abott Vascular, Santa Clara, California, USA); a distal protection device (Spider FX; eV3, Plymouth, Minnesota, USA) was placed in the cervical segment of the left internal carotid artery. Following this, a 5 Fr catheter was retracted in the arch of the aorta. A 6 Fr Envoy guiding catheter (Cordis) was placed in the left proximal common carotid artery. A Rebar 27 microcatheter (eV3) was passed through the guiding catheter and a Solitaire 6×30 mm (eV3) was deployed through the Rebar catheter across the thrombus (figure 4A-C). During the procedure ultrasound guidance was used to confirm the adherence of the clot to the stentriever struts, as the clot was not clearly delineated on digital subtraction angiography. Once approximation of the clot with the stentriever was confirmed, the clot was retrieved en bloc with the stentriever and microcatheter while applying continuous suction in the guiding catheter. The entire clot was retrieved in two passes (figure 5A).
OUTCOME AND FOLLOW-UP
The post-procedure check angiogram showed complete recanalization of the left common carotid artery with non-visualization of the FFT (figure 5B). Post-thrombectomy ultrasound showed only a non-flow limiting atherosclerotic plaque at the base of the FFT with disappearance of the FFT ( figure 5C ). The procedure was uneventful and the patient was discharged on antiplatelet therapy and statins. The results of the laboratory investigation including antithrombin III, protein C, protein S and serum homocysteine levels were unremarkable. On follow-up over the next 24 months there have been no further ischemic attacks and residual plaque is stable with disappearance of the FFT.
DISCUSSION
FFT is defined as a thrombus with elongated or protrusive morphology, originating from or attached to the arterial wall with circumferential blood flow at its distal aspect with cyclical motion relating to cardiac cycles. 1 2 FFT of the carotid artery is extremely rare, with around 150 cases reported in the literature 1 3 and an incidence of 0.4-1.5% in previous angiographic studies of cases of ischemic cerebrovascular disease; 2 4 however, this may be an underestimation of the disease. Ruptured plaques at the carotid bifurcation are more common causes of acute ischemic stroke. The etiology of these is diverse, with atheromatous plaque complications (ulceration, intraplaque hemorrhage) being the most common cause. Other causes and associations include hypercoagulable states, autoimmune disorders, carotid aneurysms, cardiogenic emboli and arterial dissections. 4 Our patient had a non-stenotic atheromatous plaque at the level of the FFT. There was no evidence of primary or acquired hypercoagulability.
Clinically, these patients show a male predominance and present at a comparatively younger age than patients with atherosclerotic carotid disease. The patients are usually symptomatic, presenting with cerebrovascular events due to microemboli. 1 The cyclical motion of these plaques during the cardiac cycle causes repetitive stress on the intimal pedicle attaching it to the arterial wall and, over time, results in detachment and distal embolization. The most serious complication is detachment leading to complete occlusion of distal cerebral arteries. The internal carotid artery is the most commonly involved vessel followed by the common carotid artery and carotid bifurcation. 1 Diagnostic evaluation is done using carotid ultrasonography with Doppler, CT angiography, MR angiography and digital subtraction angiography, with the free floating nature of the thrombus depicted best with real-time carotid ultrasonography. CT and MR angiography show the entire extent of the thrombus, the extent of luminal compromise and location of the thrombus. The diagnosis may be challenging, with cross-sectional studies with atherosclerotic stenosis and arterial dissection mimicking FFT.
Due to the rarity of the disease, the treatment of FFT of the carotid artery is not standardized. The treatment options include medical management with anticoagulation and antiplatelet therapy, surgical thrombectomy, endarterectomy, carotid angioplasty and stenting and endovascular suction thrombectomy. 1 3-7 The largest review done by Bhatti et al of 145 cases showed that neither medical nor surgical management was clearly superior in the treatment of FFT.
1 They concluded that medical management for stabilizing neurological deficits has less risk and less benefit than surgical intervention and thus serves as a 'middle of the road' option. The patients are usually treated with anticoagulation initially and surgical intervention is performed in cases of inadequate response.
Medical management using anticoagulant therapy may, however, make a friable clot more prone to embolization. 4 Surgical cut down and embolectomy theoretically lacks early distal protection and chances of distal emboli.
Recent advances in endovascular devices and techniques have meant that the minimally invasive management of FFT is a reality. Chakhtoura et al 5 proposed carotid angioplasty and stenting as a potentially preferable option for the treatment of mobile floating carotid plaque in patients at high risk with medical comorbidities, post-surgical restenosis and anatomically inaccessible lesions. Otawa et al 8 attempted ultrasonographyguided endovascular treatment where they successfully aspirated FFT into a Penumbra aspiration catheter under proximal balloon protection. Park et al 9 described the role of selfexpandable stents with distal antiembolic devices, suction thrombectomy using a balloon-tipped catheter and parent vessel trapping for the management of FFT in four patients.
Stentrievers are microcatheter delivered, highly flexible and fully retrievable nitinol stents designed specifically for intracranial use. They were developed to facilitate the endovascular treatment of wide-necked aneurysms, although they are now more commonly used for endovascular mechanical thrombectomy. 10 The use of stentrievers is a minimally invasive technique commonly used for thrombectomy in large intracranial vessel occlusions including the internal carotid artery and M1 segment of the middle cerebral artery with excellent results. However, we have used a similar technique with additional distal protection device with a good result for FFT in the common carotid artery.
In our case we started with medical management; however, the patient had two more transient ischemic attacks in the same vascular territory so further intervention was deemed necessary. Endovascular options available included suction thrombectomy, carotid stenting and stentriever thrombectomy with distal protection device. Trapping the clot with a properly sized selfexpanding stent following antiplatelet loading is an option which would have been performed with only one working platform; however, it has an associated theoretically low risk of distal embolization due to intrastent thrombus protrusion 11 and the need to keep the patient on lifelong antiplatelet therapy due to the inherent nature of carotid stenting of metal in situ in the body. Hence, after informed consent, stentriever thrombectomy with a distal protection device was preferred as the treatment option in our case. To the best of our knowledge, the use of a stentriever for the management of FFT has not previously been described in the English literature. However, this novel technique may have limitations in patients with large common carotid arteries because of the limited size options of currently available stentrievers.
CONCLUSIONS
This report highlights the clinical and imaging features of a case of FFT of the carotid artery and the role of endovascular management using a stentriever. Endovascular management is minimally invasive, safe and effective in thrombectomy of FFT of the carotid artery and can potentially be preferred over surgical therapeutic options. However, this needs further consideration with other studies in a larger sample size.
Learning points
▸ Carotid free floating thrombus is a rare cause of stroke. ▸ Early diagnosis is needed for optimum management. ▸ Diagnosis can be made by cross-sectional imaging or Duplex ultrasonography. ▸ Endovascular intervention may have a role if optimum medical therapy fails. ▸ Thrombectomy with a stentriever with distal protection is a safe, effective and novel treatment option.
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